In the twenty-first century, teaching practitioners in higher education (HE) have found themselves confronted with more challenges to help students engage in learning. Particularly, one of the main problems with the traditional lecture format to teach non-economists economics is that students tend to lack interest in the subject and therefore have a low level of engagement. Student response systems (i.e. "clickers") have been used in classes for about 20 years and become more popular on many college campuses. Many studies reveal that clicker technology offers great promise in increasing students' participation and engagement in lectures. Meanwhile, thanks to fast development of mobile technology, personal mobile devices can be integrated with clicker systems into teaching and learning with improved features. The programme we used and found as a very useful interactive teaching tool for learning is called Kahoot!. This paper offers a brief guidance on how to use Kahoot! to encourage active learning and engage non-economics majors in learning economics. Meanwhile, the existing relevant literature with regard to the use of clickers in HE is highlighted. In addition, the effectiveness of using Kahoot! in teaching economics to non-economists is evaluated by a student survey.
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The research reported in this paper provides a practical guidance on use of mobile clickers, i.e. Kahoot!, which can initiate a further discussion on how to teach and engage non-economics majors in learning economics.
PUBLIC INTEREST STATEMENT
As lecturers of economics in higher education (HE), we always find it challenging to teach economics modules to the students who are not majoring in economics. The major problem can be that students are not interested in the subject. Therefore, it is important to find an effective way to engage them.
In the past years, student response systems (i.e. "clickers") have been used in HE to increase student engagement, which is a form of technology that offers lecturers the opportunity to pose multiple-choice questions to the class at the front and then students can submit answers with small hand-held devices.
This paper introduces a web-based clicker called "Kahoot!" that can be played using students' personal devices like mobile phones or tablets and evaluates the effectiveness of using this technology in economics teaching to noneconomists by a student survey.
Introduction
In the twenty-first century, teaching practitioners in higher education (HE) have found themselves confronted with more challenges. The traditional lectures are no longer an effective instruction in engaging students in the classroom nowadays as the new generation students have various forms of technologies, like video games, emails, text messaging, social media and so on, that compete for their attention.
Different teaching strategies and methods have been developed over the years to stimulate interest and engage students. Recently, more and more attention has been drawn towards the adoption of technology in teaching and learning. Among all the others, student response systems (SRSs), 1 commonly called "clickers", have been seeing increased use within the HE environment over the past two decades.
2 SRS is an interactive technology that enables instructors to pose multiple-choice questions to students and allows students to electronically and anonymously submit the answers to the questions. The results are displayed to the whole class and thus provide immediate feedback to both lecturers and students. The use of clickers has been discussed extensively and most are positive.
However, the conventional clickers themselves require those stand-alone hand-held devices that either institutions or students must purchase, which is an additional cost that may make institutions reluctant to adopt the technology. Moreover, some other drawbacks of using clickers can also arise from inconvenience of bringing in the devices to classes.
Nowadays, more and more people have their own personal devices such as mobile phones and tablets which can fit in the pockets and be carried everywhere easily. Very recently, the new trend, known as Bring Your Own Device, has swept across countless institutions, which allows students to use their devices in the campus premises (Afreen, 2014) . Consequently, in response to the aforementioned challenges of using traditional clickers, a new solution has come up to incorporate the advantages of both a clicker system and mobile devices in teaching and learning. The one we used and found as a very useful interactive teaching tool for learning is called Kahoot!, which can be used in many of the same ways that conventional hand-held clickers are used but with improved features.
Our university is a UK HE institution with a focus on the land-based and food supply-chain sectors. Although there is a wide range of courses offered by the university, there are only few modules that contain economics element. Moreover, the students who take economics modules as part of their programme requirements are from various courses with no prior knowledge in economics. Their lack of engagement was reflected in poor attendance to lectures and low average in exams. Therefore, how to engage those students in learning and help them understand economics becomes important and challenging. We have been exploring various methods to increase student engagement and found that many features of Kahoot! help transform students into active learners.
Before we provide the guidance on the practical utilization of Kahoot!, the existing relevant literature will be generally reviewed in Section 2. Our students were surveyed for the use of Kahoot!. The results of the survey will be presented as an evaluation of its effectiveness following the guidance section (Section 4). Section 5 concludes with a call for further research in how to use it more effectively in economics teaching.
Overview of the literature
There have been a large number of studies on the use of clickers in HE. Most of them show the benefits of using clickers in classroom learning environments, which include improvement in student performance (Camacho-Minano & del Campo, 2014; El-Rady, 2006; Fagen, Crouch, & Mazur, 2002; Kaleta & Joosten, 2007; McDaniel Mohr, 2013) , attendance (Bullock et al., 2002; Burnstein & Lederman, 2001; Caldwell, 2007) , attention (Burnstein & Lederman, 2001; Draper & Brown, 2004; d'Inverno, Davis, & White, 2003; Sun, 2014) , participation (Blasco-Arcas, Buil, Hernandez-Ortega, & Sese, 2013; Bullock et al., 2002; Caldwell, 2007; Greer & Heaney, 2004) , engagement (Bojinova & Oigara, 2013; Green, Chang, Tanford, & Moll, 2015) as well as providing instant feedback (Bullock et al., 2002; Caldwell, 2007) .
Meanwhile, some studies have also acknowledged the drawbacks of using clickers in practice. Those challenges can arise from technology, i.e. a clicker system does not work properly (El-Rady, 2006; Hatch, Jensen, & Moore, 2005) ; or from teachers' perspective, i.e. covering less course content if clickers are used (Beatty, Gerace, Leonard, & Dufresne, 2006; Freeman, Bell, Comerton-Forder, Pickering, & Blayney, 2007; Siau, Sheng, & Nah, 2006) ; or from students' perspective, i.e. find it difficult to shift to a new way of learning (Beatty, 2004; Fagen et al., 2002; Siau et al., 2006) as well as students' reluctance to be identified (Abrahamson, 2006) . Furthermore, conventional clicker systems bear other drawbacks, particularly when they are used in large classes, i.e. very costly considering large cohorts of students using the stand-alone hand-held receivers (Andergassen, Guerra, Ledermuller, & Neumann, n.d.) .
Along with the rich literature on the use of clickers and meanwhile with the increasing popularity of personal mobile communication devices over the past decade, some scholars have started to explore students' mobile-learning practices in HE (Chen & Denoyelles, 2013) and examine the benefits and challenges of mobile learning (Corbeil, Butler, & Corbeil, 2008) . Those studies have helped shape the new solution to overcome some drawbacks of the traditional clicker systems by integrating mobile technologies into teaching and learning.
Utilization of Kahoot!
Kahoot! is a SRS that can be used to create multiple-choice questions such as a quiz, discussion or survey on the web platform, which is different from the traditional clicker system that uses radio frequency transmitters. Like all the conventional SRSs, questions along with answer choices (possibly 2-4) are projected on the screen at the front of the classroom. However, we found Kahoot! much easier to use than the conventional SRSs as students can submit responses using any of their own personal device with a web browser, 4 i.e. mobile phone, tablet or laptop, instead of a handset provided by institutions or purchased by students themselves. This, on the one hand, reduces the additional costs of using clickers. On the other hand, it overcomes some drawbacks of using stand-alone handsets like students forgetting to bring the devices with them or low batteries affecting the proper function of the devices.
5 Furthermore, Kahoot! can engage students more by its game-like atmosphere with bright colours, suspenseful music and instant scoreboards which keep competition lively.
To get started with Kahoot!, lecturers need to visit getkahoot.com to create a new account which is completely free and takes about 30 s. After signing in, you can make your own quizzes by entering questions with up to four answer options. Moreover, you can choose a time limit for students to answer the question between 5 and 120 s. It also allows to embed an image or even a YouTube video into the question, which can help focus students even more.
In the class, after launching the Kahoot!, the screen will display a randomly generated game-pin to students, which is unique to this session only. Students need to visit kahoot.it 6 to join the game by entering the displayed game-pin followed by entering a nickname, 7 which will appear on the screen at the front. Lecturers can ask students to use their own names (identified mode) or any other random name (anonymous mode) depending on the different purposes. 8 There is a counter displaying the number of students who have joined (see Figure 1) .
Once every student has joined, press "start now" to play the quiz and the question will be projected on the screen at the front. Since the faster students who answer correctly will be awarded with more points, along with the background music and ticking timer, these competitive features energize most. On the student's device, they can see the answer buttons that correspond to the displayed answer options at the front with each differentiated by a colour/shape (see Figure 2) .
The question finishes when everyone has answered or the time has run out, followed by the correct answer and results are automatically displayed with a bar chart indicating how many students chose each option (see Figure 3) . Consequently, the lecturer can receive an instant overview of students' understanding and meanwhile students receive personal feedback as well in terms of whether they got the answer correct or not, how many points they received and also they are informed of which position they are in by the scoreboard (see Figure 4) . 9 Once all the questions have been answered, the winner's nickname (the student with the highest score) will be displayed in large lettering on the screen at the front and also it will be shown how many questions he/she got correct or incorrect in the game (see Figure 5 ). In addition, the results of the quiz can be downloaded and viewed in Excel, which provides helpful information to lecturers about students' understanding and their performance. 
Results of student survey
In our study, Kahoot! was used in the first-year undergraduate module Economic and Business Environment at Harper Adams University. Forty-nine students voluntarily participated in the survey conducted at the end of the term, with 42 of them (85.7%) not studying A-Level economics or equivalent before. All of these students were registered on business-related courses, with Economic and Business Environment being a compulsory module for their courses.
The survey comprised of 20 questions. Questions 1-5 collect the general information about students' prior knowledge in economics and their views towards playing quizzes and competition. Questions 6-20 collect the information about students' perception of using clickers in class.
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In general, the students overwhelmingly reported that they were happy with playing Kahoot!, i.e. 43 students agree or strongly agree with the statement and the remaining 6 students hold the neural view but are not against it either (see Figure 6 ). Table 1 reveals the fact that the majority of the students can be motivated by competition. Therefore, the use of games and competition can be considered to stimulate student motivation (Burguillo, 2010) . In this respect, Kahoot!, a game-based platform, seems to fit this purpose. Its suspenseful music adds to the competitive mood of the game, which is preferred by most students.
With regard to students' perception of clickers, as it can be seen from Table 2 , about a half of the students (53.1%) agree or strongly agree that clickers help them better understand the subject compared to the traditional class. In addition, nearly 60% (with 16.3% strongly agree and 42.9% agree, respectively) believe clickers help develop a deeper understanding. In terms of engagement and participation, the use of clickers seems a very effective tool as the majority of responses are very positive (79.6 and 75.5% agree or strongly agree for the last two questions, respectively, in Table 2 ).
In addition, nearly all the students reported the easy use of clickers (91.8%). Forty-four students (89.8%) agree or strongly agree that clickers make the class more interactive and 43 (87.8%) believe immediate feedback from the instructor after each question helps understanding the concepts. In line with the literature, over half of the students (61.2%) appreciate the anonymity of the clicker process.
Furthermore, most students (43 out of 49) would like to extend the adoption of Kahoot! to other modules (see Figure 7) . From lecturers' perspective, we found the same as that of Elliott's (2003) SRS study that Kahoot! successfully stimulated students' interest in studying economics as well as improve their enjoyment in classes. Whenever the Kahoot! was played in the class, the improved concentration and intensive competition became apparent, which has proved Kahoot! to be an excellent method for encouraging active learning.
Conclusion
It has been widely recognized that the traditional mode of teaching in HE is no longer efficient, i.e. didactic delivery of materials to passive students. In the past 20 years, clickers have been increasingly used to maintain student interest and concentration, engage students and increase the level of interaction in teaching and learning. However, the traditional clicker systems bear such drawbacks like the cost and inconvenience of using the stand-alone handsets. As personal mobile devices have become more and more popular and affordable, we have adopted an innovative programme, Kahoot!, that integrates the advantages of clickers and mobile technology to economics teaching. Kahoot! is a web-based SRS used in many of the same ways that traditional clickers are used but with improved features that engage students more by its game-like competition.
The major problem of teaching economics to non-economists in our university is students' lack of interest in the subject, which was reflected by low attendance and poor performance in the past years. We started using Kahoot! with our first-year module Economic and Business Environment. The students who took this module as part of their programme requirements were from various courses and the majority of them had had no background knowledge in economics. Forty-nine students voluntarily participated in the survey conducted at the end of the term. In addition to increasing attendance, the survey revealed an overwhelmingly positive result of using this technology in teaching and learning. Meanwhile, we were impressed by the atmosphere of active learning in the classroom when Kahoot! was played.
However, due to the small number of the questionnaires collected, we should be cautious about the result. Although more than half of the students believe clickers help them understand the subject, their effectiveness still needs to be further assessed. We plan to extend the use of Kahoot! to another two modules with economics element. Consequently, more data can be collected. Furthermore, interviews with students as well as teaching staff will also be undertaken to evaluate in more detail the use of mobile clickers in student learning process. 3. Other problems may also arise, e.g. losing or forgetting to bring in the device so that students cannot participate, or the devices do not function properly (i.e. low battery), etc. 4. Kahoot! app can also be downloaded for any device with Android system for easy and frequent use. 5. Since mobile phones have become an indispensable part of their daily life for most students, they are less likely to forget taking the phones with them or charging the phones. 6. Note that this is different from the address that lecturers visit. 7. Students do not need to create their own accounts to play the Kahoot!, which adds more to its easy use. 8. In our classes, we asked the students to use their student ID numbers as nicknames so that we were able to track the record of each individual student after class, but at the same time maintained anonymity as students could not recognize each other's ID number. 9. The scoreboard shows the top-five students with the highest points. 10. Further details about the survey and questionnaire results are available from the authors on request.
